!90       ELECTRIC DISCHARGES, WAVES AND IMPULSES.
Such a flow of power must occur in a circuit containing sec-
tions of different dissipation constants u. For instance, if in a
circuit consisting of an unloaded transformer and a transmission
line, as indicated in Fig, 40, at no load on the step-down trans-
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former, the high-tension switches are opened at the generator
end of the transmission line. The energy stored magnetically and
dielectrically in line and transformer then dissipates by a transient,
as shown in the oscillogram Fig, 41. This given the oscillation
of a circuit consisting of 28 miles of line and 2f)00-kw. 100-kv.
step-up and step-down transformers, and in produced by discon-
necting this circuit by low-tension switches. lu tho transformer,
the duration of the transient would be very groat, possibly several
seconds, as the stored magnetic energy (L) is very large*, tho dis-
sipation of power (r and g) relatively small; in tho line, the tran-
sient is of fairly short duration, an r (and g] aro considerable.
Left to themselves, the line oscillations thus would die out much
more rapidly, by the dissipation of their stored energy, than the
transformer oscillations. Since line and transformer aro connected
together, both must die down simultaneously by tho same tran-
sient. It then follows that power must flow during tho transient
from the transformer into the line, so m to have both dio down
together, in spite of the more rapid energy dissipation in the lino.
Thus a transient in a compound circuit, that in, a circuit comprising
.sections of different constants, must be a traveling wavo, that in,
must be accompanied by power transfer between the sections of
the circuit.*
A traveling wave, equation (4), would correspond to tho case of
effective power in a permanent alternating-current circuit, while
the stationary wave of the uniform circuit corresponds to the case
of reactive power.
Since one of the most important applications of the traveling
wave is the investigation of the compound circuit, it is desirable
* In oscillogram Fig, 41, the current wavo in shown reversed with regard
to the voltage wave for greater elmmese.

